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Calcineurin Helps Mycobacterium Hide Out in Phagosomes
PAGE 37
The pathogen Mycobacterium tuberculosis avoids lysosomal degrada-
tion in macrophages by recruiting and retaining the leukocyte specific
protein coronin 1 on the coat of the phagosomes in which the bacteria
reside. Jayachandran et al. now show that coronin 1 blocks delivery of
the pathogen to the lysosome by activating the phosphatase calcineurin.
Treatment of infectedmacrophageswith the calcineurin blockers resulted
in lysosomal delivery and intracellular mycobacterial killing. These results
reveal a function for calcineurin in the regulation of phagosome-lysosome
fusion upon mycobacterial infection.
Zapping PP2A Activity
PAGE 51
Recent studies have identified that inhibition of protein phosphatase 2A (PP2A) activity is one of the prerequisities for
human cell transformation, but the in vivo mechanisms by which PP2A activity is inhibited in human cancer cells have
been unclear. Juntilla et al. have now identified CIP2A as an endogenous PP2A inhibitor protein in human malignancies.
The authors show that CIP2A is required for malignant cell growth and is overexpressed in common human malignancies.
Further, they find that CIP2A stabilizes the c-Myc oncoprotein by inhibiting its PP2A-mediated phosphorylation, which
targets c-Myc for proteasomal degradation. Thus, CIP2A is a human oncoprotein responsible for PP2A inhibition and
c-Myc stabilization in human malignancies.
Genomic Instability Takes a Few Generations
PAGE 63
Classic cytogenetic studies of irradiated cells revealed that certain types of structural
chromosomal aberrations, including reciprocal translocations, persist through cell divi-
sion, whereas other lesions, such DNA breaks, are selected against in proliferating cells.
Calle´n et al. show that a significant fraction of lymphocytes deficient in the DNA-damage
checkpoint kinase Atm contain chromosomes that lack telomeres due to double-strand
breaks. These breaks arise due to failed end-joining during V(D)J recombination in their
progenitors. As a consequence, these ends can participate in translocation reactions
with chromosomes damaged in subsequent generations. This form of delayed genomic
instability may contribute to the transformation of mature lymphocytes.
RNA Polymerase II Idles on Inactive Promoters
PAGE 77
Hallmarks of active gene expression include the presence of certain histone modifications
and the binding of RNA polymerase to promoter sequences. Here, Guenther et al. describe
the results of a genome-wide analysis of human cells that suggests most protein coding genes—including most
genes thought to be transcriptionally inactive—experience transcription initiation. Nucleosomes with H3K4me3 and
H3K9,14Ac modifications, together with RNA polymerase II, occupy the promoters of most protein coding genes in human
embryonic stem cells and in differentiated cells. This suggests that many inactive genes are regulated after initiation.
Promiscuous RISC Tied Down by siRNA
PAGE 101
RNA interference (RNAi) is a conserved silencing pathway in which the RNA-induced silencing complex (RISC) uses short
interfering RNAs (siRNAs) to recognize and cleave complementary RNAs. Ameres et al. characterize the features of RISC
and target RNAs that are crucial for efficient and specific target recognition and cleavage. They demonstrate that RISC
scans for its target sequences by transiently and nonspecifically binding single-stranded RNA. Their findings also show
that cleavage competence of RISC is influenced by the secondary structure of the RNA target and that the 50 portion of
the siRNA determines the stable association of RISC with its target. This study provides insight into the cleavage event
in RNAi and could improve the design of potent siRNAs.
Presenting a Function for the Bouquet
PAGE 113
During meiosis, all the telomeres in the cell gather to a small region of the nuclear membrane, forming the so-called
‘‘bouquet.’’ The bouquet has been observed in a wide range of eukaryotes, but its function has remained a matter of spec-
ulation. Using livemicroscopy Tomita et al. examine the behavior of cells carryingmutations that disrupt bouquet formation.
They observe that the bouquet controls the behavior of themeioticmicrotubule organizing center and themeiotic spindle. In
the absence of the bouquet, aberrant meiotic spindles form, and they fail to properly segregate chromosomes. This study
highlights an unanticipated level of control of spindle behavior by chromosomes.Cell 130, July 13, 2007 ª2007 Elsevier Inc. 1
Splicing and Dicing miRNAs
PAGE 89
microRNAs (miRNAs) are an abundant class of small RNAs that regulate large numbers
of targets by posttranscriptional mechanisms. The known pathway for their biogenesis
involves consecutive cleavage by the RNAse III enzymes Drosha and Dicer. Okamura
et al. now elucidate an alternative nuclear pathway for miRNA biogenesis in Drosophila
that appears to bypass Drosha. They characterize a class of short hairpin introns,
termed mirtrons, that are spliced and debranched to directly generate pre-miRNA-
like RNAs. These subsequently feed into the canonical miRNA pathway and generate
regulatory RNAs. The existence of the mirtron pathway broadens our view of small
regulatory RNAs.
It Takes Two to Conjugate
PAGE 127
Although it is well established that proteins are targeted for destruction bymodification
with polyubiquitin chains, the mechanisms of chain assembly are not clear. Rodrigo-
Brenni et al. now analyze the ubiquitin ligase APC that controls mitosis and find that this enzyme builds a ubiquitin chain in
two steps using two different ubiquitin conjugating enzymes. First, APC works with Ubc4 to attach the first ubiquitin to the
target protein. Then, a second enzyme, Ubc1, builds a polyubiquitin chain on the first ubiquitin. The authors speculate that
the use of sequential conjugating enzymes could be a generalmechanism for chain assembly by ubiquitin ligase complexes.
Dynamics and Precision in Morphogen Gradients
PAGES 141 and 153
The structure of multicellular organisms is determined during early embryonic development by spatially and temporally
changing patterns of gene expression. Although the spatial patterns have been well characterized, how they develop
with time and how stable they are during development remain open questions. In the first of two papers, Gregor et al.
describe the spatiotemporal dynamics of one of the first maternally expressed gene products in early Drosophila develop-
ment, the Bicoid morphogen gradient, using embryos expressing a Bicoid-eGFP fusion protein. Through a combination
of biophysical experimentation and modeling they characterize key aspects of these dynamics and provide a foundation
for a quantitative understanding of gradient formation. In the second paper, the authors measure the precision and repro-
ducibility for the Bicoid morphogen gradient and reveal that it has a surprisingly high accuracy, one that approaches the
limits set by basic physical principles. Their results suggest that input signals and readout mechanisms of the Bicoid
gradient are not noisy but that the system exerts precise control over absolute concentrations of Bicoid and responds
reliably to small differences in its concentration.
How to Build an Autophagosome
PAGE 165
Autophagy involves the de novo formation of double membrane-bound structures called autophagosomes that sequester
material to be degraded in lysosomes/vacuoles. The ubiquitin-like protein Atg8 in yeast (LC3 inmammals) is required for the
induction and progression of autophagy, but its exact role in this process is poorly understood. Nakatogawa et al. now
show that Atg8 mediates the tethering and hemifusion of membranes and that these functions are regulated by the lipida-
tion of Atg8. Furthermore, the authors suggest that Atg8 aids in the expansion of the autophagosome. These results provide
further insights into the mechanisms underlying the unique membrane dynamics of autophagy.
Putting the Brakes on Synaptic Translation
PAGE 179
Proper neuronal function and synaptic plasticity are highly dependent on the precise control
of mRNA translation, particularly in dendrites. A key question in the field is how synapse-
specific protein expression is kept in check once it is activated. Giorgi et al. show that
eIF4AIII, a component of the exon junction complex deposited on mRNAs by the nuclear
process of pre-mRNA splicing, remains associated with mRNAs localized to dendrites of
mammalian neurons. Knockdown of eIF4AIII upregulates at least two proteins involved in
postsynaptic function and markedly increases synaptic strength. Thus, eIF4AIII appears
to act as a key brake on expression of proteins required for synaptic function.Cell 130, July 13, 2007 ª2007 Elsevier Inc. 3
